groups with a defined leadership are territorially organized and engage in a wide range of antisocial behavior, they are referred to as gangs 6 . Most of those who offend with others are not, however, members of large or highly structured groups. 7 Rather, most delinquent offenses are generally committed by two or three individuals who are only loosely associated with one another. 8 Lewis Yablonsky refers to loosely organized peer aggregates as near-groups. 9 There is a substantial difference between the construct and measures of co-offending and the theoretical constructs and measures of association with delinquent peers, friends' involvement in delinquency, 10 or delinquent peer group bonding." Measures of association with delinquent peers and of friends' involvement in delinquency usually indicate how many of one's friends engage in delinquent acts, and whether or not one is also delinquent; these measures, however, do not indicate whether delinquent friends are co-offenders in illegal acts. Professors Elliott, Huizinga and Menard also include whether one's friends encouraged law breaking in their measure of peer group involvement.1 2 Their measure of delinquent peer group bonding is a measure of peer group involvement weighted by exposure to delinquent peers. These constructs and their measures differ from those for co-offending, which indicate the actual involvement of a person in illegal behavior with the same or different persons.
I. CO-OFFENDING IN CRIMINAL CAREERS
Three offending patterns characterize criminal careers. One type of offender always offends alone and can be said to have a solo offending career. Another type always offends with others and can be said to have a co-offending career. The third and most common type of offender engages in a mixed solo and co-offending career. From crosssectional studies we know that solo offending is relatively uncom-mon at young ages and does not become the typical form of offending until the late teens or early twenties. 3 We also know that solo offending rises sharply at the peak age of juvenile offending, and becomes the dominant form of offending by the mid-twenties.1 4 Moreover, the mean number of offenders that commit any particular offense declines with age. Offenses committed by three offenders become relatively uncommon after age twenty; those committed by four or more persons become infrequent at an earlier age, perhaps by age seventeen.' 5 These changes in the proportion of solo offending to cooffending are often cited to support the hypothesis that most criminal careers begin with a predominance of co-offending but that solo offenders are more likely to survive or persist in offending. Among the different reasons offered for their persistence are that persons who offend primarily alone are less likely to be apprehended through apprehension of a co-offender, that early on offenders calculate their financial gains as greater from solo offending, and that most offenders calculate the risk of capture when offending alone as minimal. Moreover, a deadly weapon may substitute for the threat and power of co-offenders in offenses such as robbery and assault.
Yet these changes are also consistent with hypotheses that there is either selective desistance of persons who primarily co-offend, or a shift from co-offending to solo offending as offenders grow older. Among the reasons for selective desistance of persons who have never offended alone are that they are reluctant to take the risks of solo offending, that they are more dependent on older peers who cease offending, that they are less likely to be selected by older cooffenders who increasingly turn to solo offending, or that an early apprehension deters them from further offending. The explanation for an age-related shift from co-offending to solo offending rests on the fact that many offenders commit a mix of offenses alone and with others. With experience, gradually those offenders who commit a mix of offenses alone and with others shift towards solo offending because they perceive lower risks of offending alone and a greater financial return in not having to share the proceeds of burglary or theft with others. Longitudinal data on offending careers are required to establish whether there are changing patterns of offending alone and with others with age or whether the selective at-trition of those who offend primarily with others accounts for a preponderance of solo offending at later ages.
II. EXPLANATIONS OF CO-OFFENDING
Despite considerable documentation of co-offending in delinquent behavior, little about co-offending is explained by theories of delinquency. In this article we attempt to draw some of the theoretical implications that findings on co-offending have for theories of delinquency and criminality and to test these implications with data from a prospective longitudinal study of London males. 16 We focus particularly on the role of co-offending in induction to and desistance from delinquent and criminal careers.
Many theorists focus on the role of co-offending in the onset of delinquent behavior or the induction to a delinquent or criminal career. Edwin Sutherland's theory of differential association 17 is one of the few theories of delinquent and criminal behavior that offers an explanation for co-offending behavior. Although Sutherland's theory does not explain co-offending, it postulates that delinquent behavior is learned largely through association with patterns of delinquent behavior. 1 8 A major vehicle for learning is participation in delinquent behavior with others, i.e., co-offending. The theory is rarely tested and support for it rests largely on demonstrating that most delinquents associate with other delinquents and participate with them in delinquent activity. There is no adequate longitudinal test of the theory demonstrating that delinquent behavior is learned through contacts with the already delinquent.
A competing theory assumes that some individuals develop antisocial behavior patterns that predispose them to and eventually results in their delinquent conduct. 19 Their participation in delinquency with others is explained by a process whereby the like keep company. There is self-selection or mutual attraction of the like-minded, a companionate homophily, or a form of assortative mating. 2 0 One is likely to select as friends those who are like oneself: "birds of a feather flock together". 2 1 Empirical evidence of as- Travis Hirschi's control theory is an alternative to both differential association and group selection theories. 23 Hirschi's control theory holds that a boy's stake in conformity affects his choice of friends rather than the other way around. Hirschi emphasizes "feathering rather than flocking." 24 Although there is a strong tendency for boys to have friends whose attitudes are congruent with their own, it is the stake in conformity that most affects choice of friends. A low stake in conformity leads to antisocial choices while a high stake leads to prosocial choices. Hirschi contends that even contact between persons with differing stakes in conformity rarely leads to delinquency.
25
To test adequately which of these theories makes the correct deductions about the role of co-offending in delinquent and criminal behavior, data from a prospective longitudinal study are required. The study must temporally locate the onset of antisocial and delinquent conduct and measure each person's stake in conformity. The study must then demonstrate that delinquent conduct either develops largely apart from any social learning in association with other delinquents or correlatively that non-delinquents learn delinquency only through association with delinquents. Moreover, adoption of one of the competing theories will depend upon demonstrating that selection of friends or companions is based on homophily, especially with respect to conformity. None of these competing theories has been tested with data from a prospective longitudinal birth cohort design. 
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[Vol. 82 how and why co-offenders are selected. There are several major theories about how delinquent careers begin through recruitment into co-offending. 2 7 Quite apart from initial recruitment into offending, however, there is a need to explain how co-offenders are selected for committing particular offenses. How does one account for the particular patterns of selection into co-offending?
One of the earliest explanations of initial recruitment is that family members play a major role in socializing young people into careers in crime. The classic sociological study of Clifford Shaw 28 emphasized the role of siblings in recruitment into co-offending and criminal careers. Other studies disclose that male delinquents come from larger families than do male non-delinquents of the same age and socioeconomic status. 29 There is evidence that these differences in family size are entirely due to an excess of brothers 3 0 . Yet parents and other relatives also are occasionally found as cooffenders. It is thus difficult to determine from most cross-sectional studies whether siblings are a major source of recruitment into cooffending, and especially whether older siblings recruit younger ones.
A second hypothesis is based on a more general explanation that accounts for the selection of co-participants in many activities: selection is based on propinquity, either opportunistically or through acquaintance. Thus, whether or not a family member initially recruited another into offending, one might expect from their co-habitation that family members would be a likely source of cooffenders. Similarly, offenders should disproportionally select one another to commit a particular offense if they live close to one another, given their greater opportunities for contact and communication. Because of the opportunistic nature of much juvenile offending, juveniles' search for co-offenders is likely to be limited to those encountered in their neighborhood or school community. As offenders age, however, their activities will more often take them outside of their community. With aging, therefore, one expects propinquity to be less important in the selection of co-offenders. We shall test this hypothesis by examining the residence pattern of cooffenders.
A third major hypothesis is that people are recruited into criminal careers by close friends or peers who are much like them. Consequently, their pattern of co-offending is stable and persists over time. This explanation implies that an offender who recruits a person to co-offend will continue to select that co-offender and that the co-offender will also be a stable accomplice in his subsequent cooffending. There will be reciprocity in co-offending, once the relationship is established. At issue here is the homogeneity and stability of co-offending relationships and networks over time. 1 Accordingly, we shall examine similarities in the age, sex, race, and criminal experience of co-offenders, as well as the duration of relationships between the same co-offenders, and whether there is reciprocity in co-offending.
A competing hypothesis assumes the contrary-that juvenile offending networks and their delinquent peer relationships are relatively unstable and that for the most part juvenile networks are not linked to adult networks. Consequently, co-offenders will be quite close in age but their relationship will be short-lived. Other research supports the conclusion that most delinquents in a community are linked by their co-offending into one or more loosely structured networks. 3 2 Where there are a dozen or more persons in such networks, membership turnover is fairly high 3s and co-offender affiliations are of relatively short duration. 34 Delinquents thus appear to be linked in loosely structured networks of transitory relationships that facilitate their search for accomplices. 3 5 Accordingly, we shall examine the extent to which an offender commits offenses with the same people and the stability of co-offending relationships over time.
A fourth hypothesis is based on the fact that individuals in a network vary considerably in their individual rates of offending. Many of the high rate offenders have a large number of different cooffenders and move among networks to recruit accomplices; they The behavior of both recruiters and co-offenders has important theoretical and practical implications for theories of deterrence and incapacitation. Considering the hypothesized role of recruiters in offending networks, it seems reasonable to conclude that, if one could identify and selectively incapacitate recruiters, then both the prevalence of offenders in a population and the incidence of offending would be affected. But, as Professor Reiss 38 points out, research on the effects on the crime rate of incapacitating offenders makes a false assumption that each offense in an individual's rate of offending is a single offender offense. The assumption that the number of crimes averted by incapacitation is equal to the individual's rate of offending (multiplied by the time of incapacitation) is clearly false when an offense has co-offenders. Just how many crimes are averted by incapacitation is a function of the replacement rate of incapacitated members, their rates of offending, and the deterrent effect of incapacitation on co-offenders who are not incapacitated. If the effect of a network member's incapacitation leads to recruitment of new members whose individual rates of offending exceed that of the incapacitated member, then incapacitation might-increase the crime rate. Correlatively, if incapacitation has a deterrent effect on cooffenders, then it may actually reduce the crime rate by an amount greater than that of the offending rate of the incapacitated member. Thus, the size of an incapacitation effect depends upon the size of a co-offending network, the fluidity of its boundaries, the rate of replacement, and the deterrent effect on co-offenders who are not incapacitated. Accordingly, theories of both deterrence and incapacitation must take into account the effect of sanctions on cooffenders and the effect on recruitment and replacement of offend- 
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ers in the network. 39 Below we test some of these hypotheses using data from a prospective longitudinal study of offending by a cohort of London males followed up in the Cambridge Study in Delinquent Development.
IV. DESIGN OF THE CAMBRIDGE STUDY
A.
DESCRIPTION OF THE SAMPLE AND SURVEY
The Cambridge Study in Delinquent Development is a prospective longitudinal survey of 411 boys. When first contacted in 1961-62, these boys were all living in a working class area of London, England. The vast majority of the sample (399 boys) were chosen by taking all the boys then aged eight or nine who were on the registers of six state primary schools within a one mile radius of the established research office. In addition, twelve boys from a local school for the educationally subnormal were included in the sample in an attempt to make it more representative of the population of boys living in the area.
The selected boys were almost all white. Only twelve, most of whom had one parent of West Indian origin, were black. The vast majority (90%) were being brought up by parents who had themselves been reared in the United Kingdom or Ireland. On the basis of their fathers' occupations, 94% could be described as working class (categories III, IV, or V on the Registrar General's scale of occupational prestige). The boys were therefore, overwhelmingly urban, working class whites of British origin.
Male or female psychologists interviewed and tested the boys in their schools when they were about eight, ten, and fourteen years old. Young male social science graduates interviewed them again in the research office at ages sixteen, eighteen, and twenty-one. Two last interviews, at ages twenty-five and thirty-two, were carried out in their homes. At age thirty-two, 367 of the 403 men still alive were personally interviewed, and a further eleven, mostly living abroad, completed questionnaires. Thus, data were obtained from 94% of the men still alive twenty-four years after the start of the survey. [Vol. 82 B.
INFORMATION ON OFFENDING
As part of the survey, repeated searches were carried out in the central Criminal Record Office in London to try to locate the criminal conviction records of the men, their biological fathers and mothers, their full brothers and sisters, and (in recent years) of their wives and cohabitees. Convictions were only counted if they were for offenses normally recorded in the Criminal Record Office. This led to the exclusion of almost all motoring offenses, together with other minor crimes, such as public drunkenness and common (simple) assault. The most usual offenses included were thefts, burglaries, and unauthorized takings of motor vehicles.
Over one-third of the sample (153 males, or 37%) were convicted for offenses committed between ages ten and thirty two inclusive. In England and Wales, the minimum age of conviction is ten, and under the criminal law, a juvenile delinquent becomes an adult at seventeen. Conviction rates in this study were similar to arrest rates, because most arrests of the sample males between ages 'ten and thirty-two were followed by convictions. Because of delays between offenses and convictions sometimes exceeding one year, the dates of offenses were used to define ages. of offending, rather than the dates of convictions. Because one criminal event could sometimes lead to several offenses, for example when a burglar was convicted both of burglary and of going equipped to steal, only the most serious offense per offending day was counted.
Between ages ten and thirty-two, the 153 convicted males in the sample accumulated a total of 613 convictions and committed a total of 683 offenses on different days (an average of 4.5 offenses each). These figures show that, in the majority of cases, each conviction was for only one offense.
Because the data on offending are derived from convictions at age ten and older, they do not permit as rigorous a test of the onset hypothesis as might self-report or other data on co-offending at earlier ages. For that reason we focus more on the recruitment and selection of co-offenders into criminal careers and their role in desistance.
C. INFORMATION ON CO-OFFENDING
The criminal records specified whether each person committed his offense with, or was convicted with, others. In the majority of cases, the records also specified the names and dates of birth of these co-offenders. All such co-offenders were searched for in the Criminal Record Office. Of 369 different co-offenders who were not either sample males or relatives (fathers, mothers, brothers, sisters, wives), the criminal records of 336 were found; the records confirmed that the person co-offended with the sample male.
In nine cases, there was no trace of the co-offender's record. In twelve cases, the co-offender's record was found, but it did not include the offense allegedly committed with the sample male. In ten cases the co-offender had been found not guilty of the offense allegedly committed with the sample male. These thirty-one persons were not counted as co-offenders, although they were specified as such in the criminal records of the original sample males. (Two other co-offenders were dead, according to the criminal records, and their files had been destroyed. These two were counted as cooffenders.)
Excluding the above thirty-one cases, the 683 offenses of the sample males involved a total of 616 co-offenders, or an average of 0.90 each. Since these figures are based on convicted offenders only, they probably underestimate the true degree of co-offending because the police may not have known about co-offenders in some cases and other co-offenders may not have been convicted. Of the 616 co-offenders, seventy-six were unidentified by the police, three were identified by name but not by date of birth, and two had since died, as explained above. This left 535 co-offenders whose complete criminal records were found, comprising 408 different persons.
In the vast majority of cases, all co-offenders were convicted for the same offense. However, in a few cases two people convicted together had committed different but related offenses arising from the same incident, for example burglary and receiving stolen goods. Co-offenders who were convicted for the same offense may not have been equally responsible. In some cases, the court may have been unable to establish who among the co-offenders was primarily responsible for an offense, and convicted all co-offenders of the offense even though only one actually committed it. Similarly, some offenses may have been facilitated more by accomplices than other offenses. For example, if co-offenders were all convicted of shoplifting, each may have facilitated the shoplifting by the others; this scenario seems less likely if each co-offender is convicted of carrying an offensive weapon.
V. FINDINGS

A. CO-OFFENDING IN CRIMINAL CAREERS
Earlier we noted that in previous studies aggregate cross-sectional data disclose that more of the offenses committed at later ages are committed alone; correlatively there is a decrease in cooffending, though most offender careers continue to show a mix of offenses committed alone and with others. As noted earlier, longitudinal data on offending careers are required to establish whether changes in individual career patterns of offending are due to aging, selective attrition, or/and su*rvival. Such data are necessary to account for the increase in solo offending at later ages. We shall begin by examining how co-offending varies with age, including its variation with age of onset and length of criminal career. We will also inquire whether offending alone or with others in the first offense helps predict the future course of a criminal career. Finally, we shall examine whether any decrease in co-offending with age reflects either selective dropout or a change in offending patterns in individual careers with age.
Change in Solo Offending with Age
We must first establish that aggregate data for the London sample show an increase in solo offending with age. Table 1 shows how the incidence of co-offending varied with age. In this and other tables, the co-offenders are in addition to the sample male. About half of the offenses (333, or 49%) committed by the males up to age thirty-two were committed alone. Very few offenses were committed by large numbers of offenders: four or more co-offenders were involved in twenty-two offenses (3%) and three co-offenders were involved in a further thirty-eight offenses (6%). The maximum number of verified co-offenders in one offense was ten.
The incidence of co-offending decreased with age 41 in the London sample (Table 1 ). The average number of co-offenders per offense decreased from 1.2 at ages ten to thirteen to 0.3 at ages twenty-nine to thirty-two and the percentage of offenses committed alone increased from 25% at ages ten to thirteen to 84% at ages twenty-nine to thirty-two. Over all age groups (ten to thirty-two), age was highly correlated with the average number of co-offenders (r= -. 84; p < 0.00 1) and with the percentage of offenses committed alone (r= +.92; p 0.001). The decrease in the number of co-offenders with age has implications for the age-crime curve, which differs when plotted for of- 41 The total age range was divided into periods according to English legal status: ten to thirteen (child); fourteen to sixteen (young person); seventeen to twenty (young adult); and twenty-one and older (adult). The first twelve years of the adult age range were divided into three equal four-year periods: twenty-one to twenty-four; twenty-five to twenty-eight; and twenty-nine to thirty-two. fenses rather than for offenders. The age-crime curve has great theoretical and empirical significance. 4 2 Two offenders committing one offense appear twice in the usual age-crime curve based on offenders. This same offense would appear only once in an age-crime curve based on offenses. Figure 1 shows the effect of adjusting the age-crime curve for the number of co-offenders. For example, twenty-eight offenses were committed by twenty-two different offenders aged thirteen. Taking account of the 411 sample males at risk of offending at this age, the offending rate was 6.8 offenses per 100 males. 43 The average number of co-offenders at this age was 1.4. Assuming that all co-offenders were of the same age, an offending rate of 6.8 per 100 converts into an offense rate of 2.8 per 100, in view of the average offending group size of 2.4. Figure 1 shows that the offense curve peaked later than the offender curve (at age twenty in comparison with age seventeen). Later ages were relatively more important in the offense curve than in the offending curve. For example, the offending rate at ages ten to twelve (2.6) was similar to the offending rate at ages thirty-one to thirty-two (2.5). However, the average number of co-offenders in an offense at ages ten to twelve (2.1) was twice as great as at ages thirtyone to thirty-two (1.0) because none of the twenty offenses involved 42 Blumstein, Cohen & Farrington, Criminal Career Research: Its Value for Criminology, 26 CRIMINOLOGY 1 (1988) ; Gottfredson & Hirschi, Science, Public Policy, and the Career Paradigm, 26 CRIMINOLOGY 37 (1988) .
43 Because of small numbers, some ages are combined as follows: ten to twelve; twenty-one to twenty-two; twenty-three to twenty-four; twenty-five to twenty-six; twentyseven to twenty-eight; twenty-nine to thirty; and thirty-one to thirty-two. Lower frequencies at these ages reflect patterns of early onset in official records of delinquency and of desistance from offending in the adult years. The offending rate is based on the number of offenders, counting an offender more than once if he commits more than one offense. An offender rate could be calculated based on the number of different offenders. At age thirteen, this would be 5.4 offenders per 100 males. co-offenders. Hence, the offense rate at ages thirty-one to thirtytwo (2.5) was twice as great as the offense rate at ages ten to. twelve (1.3). It follows that unless the number of co-offenders is taken into account, the interpretation of the age-crime curve based on the offending curve can be misleading. For example, offending appears to be less common in the teenage years when the number of offenses is plotted rather than the number of offenders.
Variation in Co-offending with Type of Offense
Just as most theories do not render co-offending problematic, they also do not take variation in types of delinquent and criminal behavior into account. The theories generally treat all law violation equally, and most tests of a theory use an additive index of delinquency even when offenses vary in seriousness. Yet it is apparent that the extent of co-offending varies by type of offense. Table 2 shows how co-offending varied with different types of crimes in the London sample.
Burglary and robbery are especially likely to involve cooffenders. The average number of co-offenders was 1.4 in 119 bur- .O>
Cvs 0 glary offenses and 1.2 in seventeen robbery offenses committed by the London offenders. Theft from a motor vehicle, other theft, and offenses of suspicion (e.g., going equipped to steal, loitering with intent) were also slightly more likely to involve co-offenders than the average for all offenses. Some offense classifications, like "other theft" are too heterogeneous to warrant conclusions about cooffending. "Other theft," for example, includes the predominantly juvenile offense of theft from automatic machines (average cooffenders 1.1 in 17 offenses) and the predominantly adult offense of theft from employers (average 0.6 in 18). Offenses classed as violent have below average numbers of co-offenders: assault (0.8 in 43 offenses), threatening behavior (0.9 in 25), and possessing an offensive weapon (0.3 in 17). Other offenses least likely to involve cooffenders were fraud (average 0.7 in 40 offenses), receiving stolen goods (0.6 in 30), and the heterogeneous "other" category, which consisted of damage to property (0.9 in 22), driving while disqualified (0.0 in 21), 4 4 drug abuse (0.4 in 19), and sex'offenses (0.2 in 6). It is noteworthy that the three categories of offenses with the lowest rates of co-offending-violence, fraud/receiving, and otherwere also the most likely to be committed at the older ages. Given that co-offending decreases with age, it might be expected that offense types committed at older ages would tend to be solo offenses. Table 2 disentangles age and offense type to some extent. Overall, the average number of co-offenders decreased from 1.2 in the juvenile years (ages ten to sixteen) to 0.8 in the adult years (ages seventeen to thirty-two). This decrease occurred within all offense types except fraud/receiving (where there were only ten offenses committed at ages ten to sixteen), a finding that is not surprising given the lesser opportunity for those two offenses in the juvenile ages. The decrease within all offense types suggests that the decrease in cooffending with age occurs independently of the changing pattern of offense types. Similarly, offense types with a high average number of co-offenders at the juvenile ages also tend to have a high number at the adult ages, and offense types with a low average number at the juvenile ages tend to have a low number at the adult ages. Consequently, we conclude that the relationship between co-offending and offense type is independent of age.
This was confirmed by a logit analysis 4 5 of Table 2 , in which the number of crime types was collapsed into three groups of three. 44 The offense "driving while disqualified" is necessarily a solo offense. 45 See generally S. FIENBERG, THE ANALYSIS OF CROSS CLASSIFIEb CATEGORICAL DATA (1980) .
Crime type predicted the probability of committing offenses alone independently of age (G 2 = 60.24, 2 d.f., p<0.001), and age was predictive independently of crime type (G 2 = 7.41, 1 d.f., p < 0.01).
Changes in Co-offending with Experience in Offending
Changes in co-offending with age, as already noted, can be explained by recourse to different hypothetical deductions. One deduction is that experience in committing crimes both alone and with others leads the individual offender to conclude that the risks and benefits of offending alone are most favorable. We have no decision measures for the London sample to test this predicted effect of experience. However, we can determine whether or not both aging and experience have effects on co-offending and solo offending by investigating whether there are changes in solo offending with the order of each conviction numbered from first to last-its serial number. Table 3 shows how the average number of co-offenders varies with the serial number of the offense. In general, the incidence of co-offending stays relatively constant from the first to the eighth offense, but then declines for the later offenses. Almost certainly this is because offenses with higher serial numbers are committed at older ages. Table 3 also shows that the average number of cooffenders stays reasonably constant with the total number of offenses committed in a criminal career and with the age at first conviction (except for offenders first convicted at age twenty-one or older). The incidence of co-offending also stays relatively constant with career length, measured simply by the number of years between the first and last offenses. The decline in co-offending with the serial number of the offense suggests that experience in offending, both alone and with others, may explain some of the decline in co-offending with age. However, that the rate of co-offending remains relatively constant for up to eight offenses and then declines suggests that age may be more important than experience in explaining the decline in co-offending.
Co-offending in First Offenses
Some theories of delinquent and criminal behavior regard cooffending as the major means of recruitment into criminal activity. Moreover, the number of co-offenders involved in an offense is hypothesized to be greater in offenses by the young because they require peer support in risk taking. Because we lack self-report data about co-offending at early ages and are limited to convictions of 
1991]
those age ten or older, we are unable to test whether or not this hypothesis is correct. Taking convictions after age ten into account, the 153 first offenses were only slightly more likely to involve cooffenders than the remaining 530 offenses. The average number of co-offenders for the first offense is 1.0, versus 0.9 for later offenses. Again, when addressing the issue of the role of experience in changes in patterns of co-offending with age, an important question is whether co-offending or solo offending in the first offense helps in predicting the future criminal career. Table 4 shows that those who committed their first offense alone tend to commit fewer offenses on average (3.6) than those whose first offense was committed with one (average 5.0) or two or more (average 5.1) other offenders. Similarly, those whose first offense was alone were less likely to recidivate (be reconvicted) than the remainder (60% recidivism, as opposed to 73% and 74% respectively for those with one, or two or more co-offenders).
The major problem in interpreting these figures is that the total number of offenses and the probability of recidivism decreased markedly with the age at first conviction. Table 4 shows how the total number of offenses and the percentage of recidivists varies with the number of co-offenders in the first offense, while controlling for age at first conviction. It can be seen that, at ages ten to thirteen and seventeen to twenty, those who committed their first offense alone also committed the lowest number of total offenses. However, at ages fourteen to sixteen, those who committed their first offense alone committed the highest number of offenses. Hence, there is no consistent tendency for solo offending in the first offense to be associated with few total offenses for all ages at first conviction. A logit analysis of Table 4 confirmed that neither solo nor co-offending predicted the probability of recidivism independently of age. Table 5 uses transition matrices to investigate whether solo or co-offending in one conviction predicts recidivism and either solo or co-offending in the next conviction. For example, 79% of the twenty-four offenders who were first convicted of a solo offense at age ten to sixteen recidivated, in comparison with 87% of sixty-one offenders who first co-offended. Of those convicted a second time, 53% who committed the first offense alone were also alone on the second offense. In comparison, 62% of those who were with others in the first offense were also with others in the second offense. Offenders tend to specialize in either solo or co-offending. The probabilities of recidivism given in Table 5 are always less for offenses committed alone than for offenses committed with others, except after a second or later juvenile offense, when recidivism rates are very high and numbers are small. Therefore, there is a tendency for solo offenders to desist rather than persist. However, a logit analysis showed that neither solo nor co-offending predicted recidivism independently of age and serial number of offense. Interestingly, these variables had a significant three way interaction (G 2 = 3.86, 1 d.f., p<0.05).
The probability of a solo offense following another solo offense is always greater than the probability of a co-offender offense being followed by a solo offense (except after the third juvenile offense, when the numbers are very small). A logit analysis showed that age (G 2 = 7.20, 1 d.f., p<0.01) and solo or co-offending (G 2 = 5.38, 1 d.f., p<0.025) independently predicted solo or co-offending in the next offense, but that serial number did not.
An important question is whether sample males who commit their first offenses with more criminally experienced co-offenders are likely to have more extensive criminal careers than those who commit their first offenses with other first offenders. In fact, there was no relationship between having criminally experienced cooffenders in the first offense and the future criminal career. The forty males who committed first offenses with other first offenders averaged 5.4 offenses each in their criminal careers, in comparison with 5.2 for the forty-two who committed first offenses with at least one co-offender who was more criminally experienced. Even for first offenses at ages ten to thirteen, the differences were very small-8.7 offenses for fifteen sample males with first co-offenders versus 9.0 for eleven sample males with more experienced cooffenders.
Interestingly, however, the co-offenders among the sample males themselves have, on the average, much higher individual rates of offending than the sample males themselves. Whereas the 153 convicted sample males amassed a total of 683 offenses, or an average of 4.5 offenses each, the 408 different co-offenders amassed a total of 3,622 offenses, or 8.9 each. Moreover, whereas none of the sample males amassed more than twenty offenses, 12%o of the cooffenders (48 of the 408) each had more than this number of offenses. Conversely, whereas 32% of sample males (49 of the 153) partly because the conviction was often for a connected series of offenses committed close together.
had only one offense, this was true of only 11% of the co-offenders (45 of the 408).
Explaining the Decrease in Co-offending with Age
Co-offending may decrease with age because of changes in the population of offenders (e.g., if co-offenders tend to desist while solo offenders tend to persist) or because of behavioral changes within offenders (i.e., if any given offender becomes more likely to offend alone with age). We have shown that there is no tendency for solo offenders in general to persist. Another way of investigating this issue is to study changes within the criminal careers of persistent offenders. We classified twenty-two of the sample males as the most persistent offenders because each committed at least ten offenses. In the aggregate these twenty-two offenders (5% of the sample) committed 46% of all offenses-315 of 683 offenses. Table 6 shows some characteristics of the twenty-two most persistent offenders. Most of their criminal careers were characterized by approximately equal numbers of solo and co-offending offenses. Fifty-two percent of the total crimes committed by persistent Offenders were committed alone. One person (case 290) was exclusively a solo offender, one (case 590) was a predominantly solo offender, and two (cases 181 and 560) were predominantly co-offenders, Table 7 shows that the average number of co-offenders of these twenty-two persistent offenders decreased markedly with age, as did the co-offending of more occasional offenders. Over all ages from ten to thirty-two, the correlation between age and the average number of co-offenders was very similar for those with ten-plus offenses (-.69) and those with one to nine offenses (-.68). Similar results were obtained when the definition of persistent offenders was widened to encompass the forty offenders with six or more offenses, who accounted for 442 (65%) of the 683 offenses. Over all ages, the correlation between age and the average number of cooffenders was very similar for those with six-plus offenses (-.73) and those with one-five offenses (-.72; all correlations p<0.001). One could thus conclude that the decrease in co-offending with age is not caused by the persistence of solo offenders and/or the dropping out of co-offenders, but instead reflects changes within individual criminal careers.
In another investigation of the decrease of co-offending with age, the average number of co-offenders per offense in the first half of each persistent offender's criminal career was compared with the average number in the second half. For the twenty-two most persis- 
VI. RECRUITMENT INTO OFFENDING AND
SELECTION OF CO-OFFENDERS
The prospective design of the Cambridge Study in Delinquent Development permits a partial examination of various hypotheses about recruitment into delinquent and later criminal careers and the selection of co-offenders.
A.
ROLE OF RECRUITERS IN CO-OFFENDING
Any criminal network has a small number of high rate offenders who persist in offending over a fairly long period of time. The first hypothesis is that some of these persisters function as recruiters into offending, either by recruitment of "innocent" persons to a first offense or by recruitment of prior offenders into recidivism. Recruiters are a subset of persistent offenders who are identified by the fact that they commit crimes with a large number of different cooffenders, most of whom are less experienced in crime than the recruiter and some of whom are initially recruited into offending.
The twenty-two offenders identified as persistent in the London sample are shown in Table 6 . Over all, there was no marked tendency to offend with less experienced co-offenders, since the average serial number of the offense of the co-offender was lower than [Vol. 82 that of the persistent offender in only about one-half of the cases (112 out of 205, or 55%). Nonetheless, six of the twenty-two persistent offenders-numbers 114, 341, 560, 743, 851, and 882 in Table  6 --can be identified as recruiters in that they displayed a marked tendency to offend with less experienced offenders. A majority of their co-offenders were either first offenders or among those committing an offense whose serial number was below that of the persistent offender. In total, sixty-nine of their ninety co-offenders were less experienced. The most common offense in these sixty-nine cases was burglary (26) followed by theft of vehicles (14). Furthermore, these six persistent offenders accounted for 68% of the cooffenders (35 of 51) committing their first offense. Again, the most common offense in these thirty-five cases was burglary (15), followed by theft of vehicles (6). It is therefore plausible to classify these persistent offenders as "recruiters." Were these proportions to hold for a current population of offenders, it seems feasible to select these offenders from a population of high rate offenders for special treatment since, as recruiters, they appear to have a substantial impact on the prevalence rate of offenders in the population.
B.
SELECTION OF FAMILY MEMBERS AS CO-OFFENDERS
One hypothesis explaining recruitment into delinquency is that older family members recruit younger ones into delinquent behavior. 47 A corollary is that co-habitation facilitates the opportunistic selection of one's co-offenders. The 408 different co-offenders included thirty-five males who were also part of the original sample (two of whom were also brothers), 323 unrelated males, thirteen unrelated females, twenty-four brothers, four sisters, four fathers, one mother, and four wives. This distribution of the co-offending pairs makes abundantly clear that the selection of co-offenders, whether as ajuvenile or later as an adult, is largely limited to males. Offending with females was infrequent; only 5% of the co-offenders (22 of the 408) were female. Nonetheless, 41%o of the twenty-two female co-offenders were family members, either a mother, wife or sister. By comparison only eight percent of the male co-offenders (30 of the 386) were either fathers or brothers. Quite clearly, when males select 48 a female co-offender, it is far more likely to be a family member than when they select a male co-offender.
The likelihood of co-offending with brothers depends, of 47 Clearly this explanation fails to account for how the older family member became delinquent or criminal.
48 The term "select" may mislead since the data do not permit us to determine whether the selection is made by a primary offender or rather by mutual selection.
course, on whether a sample male has brothers. About two-thirds of convicted samplemales (105, or 69%) had one or more brothers. Table 8 shows how the probability of co-offending with a brother varied according to the difference in age between the brother and the sample male. For example, convicted sample males had a total of twenty-one brothers who were at least eight years older than they, and only two of these brothers were co-offenders. Co-offending of sample males with their brothers was most likely to occur when the brothers were close in age: zero to two years older (17%), zero to two years younger (17%), or two to four years younger (21%). Co-offending was significantly more likely for those with brothers in these age ranges than for the remainder (X 2 = 12.7, 1 d.f., p<0.001). Overall, 23 out of 252 full brothers who survived at least to the age of criminal responsibility (10) were co-offenders (9%), and the probability of co-offending was similar for older and younger brothers. The difference in age between a sample male and his brother was related to the number of brothers that a sample male had. Of the 252 brothers, 99 were in families where the sample male had one or two brothers (70 sample males), eighty-two were in families with three or four brothers (25 sample males), and seventy-one were 49 The number of co-offending brothers is twenty-three here because two co-offending brothers who were also sample males were added to the twenty-four other co-offending brothers, but three co-offending brothers of sample males were deleted because they co-offended with a sample male who was not their brother.
in families with five 'or -more brothers (10 sample males). Cooffending with brothers Was most common where a sample male had three or four brothers (16 out of 82, or 20%), and especially in this case with brothers who were up to two years older or up to four years younger (12 out of 32, or 387o) .
Lacking information on the number of males in the London population who might be considered eligible for selection as cooffenders, we are unable to calculate the exact probability that one would randomly select a related person as compared with an unrelated person as a co-offender. Given the orders of magnitude in comparing the selection of brothers from the total number of eligible brothers and the random selection of a male from the population of all eligible males, excluding brothers, it is apparent that there is a selection bias towards brothers.
C. PROPINQUITY IN SELECTING CO-OFFENDERS
Our third hypothesis is that offenders disproportionally select one another to co-offend if they live in close proximity. The effect of propinquity on selection of co-offenders is expected to be greater for younger than older offenders. The measure of propinquity used to test this hypothesis is to compare the location of offenses with -those of their offenders.
English criminal records almost always include the location of the offense and usually include as well the current addresses of all offenders. In this study, the majority of locations of offenses and addresses of offenders were in London. These were coded according to their location in London postal districts. The codes placed locations to the nearest mile. Of the 679 offenses whose locations were recorded, 43%7 (294) were committed in the immediate study area of seven postal districts where the sample males were living at age eight. Another 39%& (262) were committed in one of the other 112 London postal districts. Twelve percent (83) were committed in the Home Counties surrounding London, and 6%o (40) were committed elsewhere.
The addresses for 556 offenses were recorded for the sample males up to age thirty-two. At the time of the offense, 57%o (317) of the sample males lived in the original study area and 31%o (171) elsewhere in London. Another 8%& (46) lived in the Home Counties and 4%& (22) elsewhere in the United Kingdom. The probability of a convicted sample male living in the study area decreased with agefrom 797o at ages ten to thirteen to 42%5 at ages twenty-nine to thirty-two. The offense was most likely to involve co-offenders when the sample male was living in the study area (55%), in comparison with 49% of offenses committed by sample males living in other London postal districts, 39% by sample males lived in the Home Counties, and 27% when sample males lived elsewhere. The average number of co-offenders was 1.0 for sample males in the study area, 0.9 for those in other London postal districts, 0.6 for those in the Home Counties, and 0.4 for those elsewhere.
One problem in interpreting these figures is determining to what extent the decreasing incidence of co-offending outside London reflects increasing mobility with the increasing average age of offenders. Very few convicted sample males aged ten to sixteen (only 6) lived outside London. For offenses at ages seventeen to twenty, the average number of co-offenders was 1.0 for the 178 males living in London (in the study area or other postal districts) and 0.6 for the twenty-seven living elsewhere. At twenty-one to thirty-two, the average number of co-offenders was 0.6 for the 172 males living in London and 0.3 for the thirty-five living elsewhere. Therefore, the tendency for offenses committed in London to involve more co-offenders held independently of the age of the offender.
In the 535 sample male/co-offender combinations, 47% (252) of the offenses were located in the study area and 35% (189) in other London postal districts. There were 13% (72) in the Home Counties, and 4% (22) elsewhere. Almost two-thirds (64%) of the sample male addresses (277 cases) were located in the study area and an additional 29% (128) in other London postal districts, 6% (24) in the Home Counties, and 2% (7) elsewhere. Correlatively, 62% (289) of the co-offenders' addresses were in the study area, 30% (140) in other London postal districts, 6% (29) in the Home Counties, and 2% (10) elsewhere. Table 9 shows the distances between locations of offenses and addresses of sample males and of co-offenders. The data show that sample males and co-offenders tended to commit offenses close to where they were living. In about half of the cases (46% for sample males and 52% for co-offenders), the offense was committed in the same postal district or within about one mile of the person's address. These percentages underestimate proximity, since some of the offenses and offenders outside London would also have been close to each other. Table 9 also shows that addresses of sample males were very close to addresses of co-offenders. In 60% of cases, the two addresses were either within the same postal district or within about one mile of each other. Although not shown in the analysis to offenses committed in London, the percentage of cases where the two addresses were within the same postal district or within one mile decreased with the age of the sample male from 100% at ages ten to thirteen to 53% at ages twenty-one to thirtytwo. Although it is clear, then, that propinquity in the selection of co-offenders declines with age, at all ages a sizeable proportion of all co-offenders in any offense reside in fairly close proximity to each other and to the location of the offense.
Stability of Co-Offending Relationships
There are competing hypotheses concerning the stability of networks of offenders and of relationships among co-offenders. One hypothesis assumes that homophily dominates the selection of co-offenders and contributes to long-term stability in co-offending relationships and their networks. It also leads to a separation ofjuvenile from adult offender networks. A competing hypothesis assumes the contrary, that while the networks of offenders are fairly homogeneous in composition, they are loosely structured so that relationships among network members are unstable with a resulting high turnover in the co-offenders of any individual offender. We shall examine first the extent to which homophily dominates selection of co-offenders and then turn to examine the extent to which co-offending relationships and networks are stable. When the sample male was aged ten to thirteen, co-offenders were the same age or only one year younger or older in 67% of cases (47 out of 70). The comparable figure was 73% at ages fourteen to sixteen (107 out of 146), and 54% at ages seventeen to twenty (116 out of 213). In contrast, co-offenders differed in age by five years or more in 74% of cases (28 out of 38) when the sample male's age was twenty-five to thirty-two. No sample males aged ten to thirteen were convicted with an adult co-offender (aged 17 or over), whereas this was true of 19% (29 out of 146) of the sample males aged fourteen to sixteen. Conversely, 21% (45 out of 213) of the sample males who were seventeen to twenty were convicted with a juvenile co-offender; only one older sample male was convicted with a juvenile co-offender. Hence, ajuvenile committed an offense with an adult in only 75 of the 535 co-offending pairs (14%). There is, it appears, substantial separation ofjuvenile from adult networks in the selection of co-offenders.
Homophily in Co-
There was a slight (non-significant) tendency for co-offenders to be older than sample males (217 cases) rather than younger (186). This difference in age was particularly marked (and significant, p < 0.05) for the sample male's first offense, when fifty-eight co-offenders were older and only thirty-four younger (and forty-two the same age). For all subsequent offenses of the sample males, cooffenders were equally likely to be older or younger; 159 co-offenders were older, 152 younger, and ninety of the same age.
Age homophily is evident in the selection of co-offenders. Table 11 shows that the sample males are similar to their co-offenders in age, serial number of the offense, age at first conviction, and total number of offenses. For example, when the sample male was convicted for his first offense, in the majority of cases his co-offender was also convicted for a first offense (74 out of 134, or 55%o). All correlations between sample males and co-offenders are significant: r=.57 for age; .44 for serial number; .31 for total number of offenses; and .21 for age at first conviction; all p < 0.00 1), providing evidence for homophily in selection.
b. Ethnic Status
As previously noted, the London sample was homogeneous in composition, with all but three percent being white. Only twelve of the sample males were'blacks of West Indian or African origin; eight of these twelve were convicted of offenses. Limited by the small numbers of sample blacks and the preponderance of sample whites (both in the sample and in Greater London), we examined whether sample males and co-offenders tended also to be similar in ethnic status. Not surprisingly, blacks were less likely than whites to have a co-offender of the same ethnic status. The eight convicted black sample males had a total of twenty-seven known co-offenders, ten of whom were recorded as black (37%). The criminal records, however, did not always indicate race. Bearing in mind that three of the eight convicted sample blacks were not identified as blacks in the criminal records, it would be reasonable to conclude that a majority of those co-offending with blacks were probably also black. By contrast, the 145 white sample males who were convicted of crimes had a total of 508 known co-offenders, only fifteen (3%) of whom were recorded as black. Thus, while there is considerable ethnic homophily in the selection of co-offenders, it seems reasonable to conclude that it is also a function of the relative distribution of whites and blacks in the London population.
c. Stability of Co-Offender Relationships
The stability of relationships among co-offenders is not easily ascertained, given that some offenders commit only one or two offenses that occur within a short interval of time. One way to address the problem is to examine the stability of relationships of persistent offenders with co-offenders. As described earlier, there were twenty-two offenders who were considered persistent because they committed at least ten offenses. Co-offending pairs and triplets were generally short-lived among the persistent offenders in the London sample. Persistent offenders had a total of 205 co-offenders whose complete criminal histories were found. Only forty-three of these were repeat cooffenders. On the average, then, committing offenses repeatedly with the same person was unusual. The time interval between the first and last offense committed together was one year or more for only nine co-offending pairs. Three of these involved brothers. The longest interval between the first and last offense for a co-offending pair was five years four months out of a possible interval of approximately twenty-two years. Interestingly, none of these nine cases involved two co-offenders in continuing residential proximity. Furthermore, only two of the nine cases concerned continuing commission of the same offense (burglary), although five of these nine co-offending pairs committed at least one burglary together.
VII. CONCLUSIONS
Most theories are concerned with the onset of delinquent and criminal behavior and not with continuation of or desistance from criminal conduct. With a few exceptions, causal theories do not take into account the fact that co-offending is an integral aspect of much criminal activity. This paper has explored some of the dimensions of co-offending behavior and their potential relevance for theories about criminal conduct. Longitudinal data from the Cambridge Study in Delinquent Development were used to test inferences from contemporary theories about delinquent and criminal careers.
It has long been known that there are changes in co-offending with age, but our findings indicate that the incidence of co-offending decreases with age primarily because individual offenders change and become less likely to offend with others rather than because of selective attrition of co-offenders or persistence of those who offend primarily alone. As males age, they are more likely to offend alone, though most males continue to commit some offenses with others. Exclusive solo offending or exclusive co-offending behavior is uncommon at all ages, though there is a significant tendency for specialization in either solo or co-offending. Studies of the most persistent offenders showed that they had approximately equal numbers of solo and co-offending offenses. The likelihood of recidivism is slightly less after offenses committed alone than with cooffenders. Hence, knowing that an offense is committed alone or with others may help in predicting the future course of the offender's criminal career. When the age-crime curve is corrected to take account of co-offending, the peak age is shifted upwards (from seventeen to twenty), and offending at older ages becomes proportionally more important.
Most theories do not take variation in types of delinquent and criminal behavior into account. The London data show that cooffending varies with offense type and is especially important for the offenses of burglary and robbery. Further research is required to establish why certain types of offenses are more or less conducive to co-offending. Co-offenders tend to be similar in age, sex, race, and criminal experience. It was rare for sample males to offend with fathers, mothers, sisters, wives, or unrelated females. The likelihood of offending with a brother was greatest when a brother was close in age to the sample male. Most sample males and their co-offenders tended to live close to each other and tended to commit offenses close to where they lived. Further research is required to investigate whether opportunity factors (e.g. physical proximity) drive cooffending or whether people who have already decided to offend select associates from those who are readily available.
The selection of co-offenders takes place within networks which appear to be open systems that are relatively restricted in their age range. In the selection of co-offenders, there is substantial separation of juvenile from adult networks of offenders. According to other studies, the composition of these networks is relatively unstable. There is high turnover in co-offending relationships with most lasting for only relatively short periods of time. Persistent offenders particularly tend to commit offenses with different people, so that their co-offending pairings tend to be short-lived.
There is evidence that a small proportion of the offenders with high individual rates of offending recruit different co-offenders for each offense. Six of the twenty-two most persistent offenders seemed to be recruiters, since they tended to offend-with less experienced co-offenders and with those committing first offenses. In the context of recruitment, the most common offense was burglary, followed by vehicle theft. Recruiters may substantially affect the prevalence of offenders in a population since they recruit at the margin. Because they can be identified by their behavior, some criminal justice interventions could well be focused on these recruiters. Selec-tive incapacitation of recruiters, for example, might have a substantial impact upon the prevalence of offenders and, because of their high individual rates of offending, also reduce the incidence rate significantly.
We regard this paper as an exploration in the development and testing of theory about the role of co-offending in delinquent and criminal behavior. Unfortunately, the main longitudinal data set available for testing theories is comprised of a relatively small and homogenous population of males. Most of our analyses, therefore, are based on small numbers. Moreover, the measures of offending were limited to official convictions. Future studies should measure co-offending using self-reports as well as official records and should seek to establish the criminal careers of co-offenders in order to investigate co-offending networks more thoroughly. At a minimum, official agencies should routinely collect and publish information about co-offenders.
Because of the design and measurement limitations of the London study, we caution against regarding the analyses presented here as definitive. We hope, however, that they will show what kinds of analyses can be carried out to help advance knowledge about cooffending. Studies of co-offending in the past have been hindered by the lack of information about co-offenders in official records or self-reports. Our hope is that this article will persuade criminologists of the importance of collecting information about and investigating co-offending, and that other researchers will seek to replicate our methods using longitudinal data with larger samples. Finally, we have pointed to a few policy implications of the findings on cooffending to emphasize the importance of co-offending behavior for determining crime policy as well as for theory testing.
